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PHILADELPHIA LIFE TABLES.
By Prixy EArRLE CHASE.

More than forty years ago Dr. Gouverneur Emerson, in the American
Journal of the Medical Sciences, began his discussion of the vital statis-
tics of Philadelphia.* His conmnection with the Board of Health gave
him ready access to the original returns, and after subjecting them to a
rigid scrutiny, he became satisfied that the sanitary condition of the city
was remarkably good.

Doctors W. S. W. Ruschenberger, Wilson Jewell, James N. Corse and
VW. Lehman Wells, on behalf of the Committee on Epidemics and Me-
teorology, of the Philadelphia College of Physicians, subsequently pub-
lished some interesting local nozological tables and conclusions. I can-
not find that any other noteworthy use has been made of a valuable
mortuary record, which has been kept with great care, and without inter-
ruption, from the commencement of the year 1807 until the present
time.

At the request of the Provident Life and Trust Company of Philadel-
phia, I have recently computed two comparative life tables, from the

* Among the resulis developed by Dr. Emerson’s investigations connected with the movement
of popnlation and vital statistics of Philadelphia, embracing a period of about thirty years from
the year 1807, when the first official Bill of Mortality was issued, are the following:

1. Great healthfulness of the city proper, in which the annnal proportion of deaths to the popnla-
tion wasonly 1in 56 (See Am. Med. Journal for Nov. 1827).

2. Excessive mortality in the colored population (Ibid).

3. Tmproved condition of colored popnlation as indicated by reduction of mortality.

4. Excessive mortality of children in the warm months, and demonstration of the fact that the
deleterious operations of heat are almost entirely confined to the first months of life, the influence
of the seasons upon infantile mortality being scarcely perceptible after the first year of life has
passed.

5. The excessive mortality of male over that of female children in the first stages of infancy,
and demonstration that this is not owing, as commonly supposed—to greater exposure of miale
children to accidents, but to diseases and physiological canses peculiar to each sex (Am. Jour, of
Med. Sciences, 1527 to 1831).

7. Practical conclnsions drawn from results last mentioned (Ibid).

8. Seasons when most births take place (Ibid. Nov., 1845).

9. Inflnence exerted through epidemic cholera and other depressing agencies, tendlng to
reduce the preponderance of male births (Same Journal for July, 1348, p. 75,.

1 “From anthority vested in the Board of Health, this municipal power makes it obligatory npon
physicians to give certificates designating the name, age, and sex of all who die under their care,
and sextons are bound by still heavier penalties not to permit the interment of any dead body
nntil such certificate is obtained, which he returns to the Health Office on the last day of every
week, for publication” (Emerson; op. cit., vol. T, p. 117 ).
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returns of the Board of Health, and of the several mouthly meetings of
the Society of Friends iu the city and its immediate neighborhood.

The general Philadelphia table is more extensive than any table hith-
erto published for a single locality, being based upon records of 425,502
interments, 265,590 births, and seven successive decenmal census enu-
merations.

The Friends’ table is based upon records of 14,666 interments, 4,264
births, and eight enumerations of membership. This is the first table
ever publishied that affords any basis for estimating the sanitary advan-
tages of moderation, temperatce, and a general regard for the laws of
lealth and morality. The tables which have been constructed from the
experience of different Tontines and Life Insnrance Companies exhibit
some of these advantages, with the added indeterminate advantage of
medical selection.

The following definitions and explanations may facilitate the study of
the tables :

The possible life, is the limit which is sometimes attained in a given
district.

The probable life (“‘vie probable’), is the term at which one half of
those who are born alive will have died. Tt is the age, the probability
of living beyond which is as great as tlnt of dying before the age is
attained.

The probable life at any age, is the term at which one half of those who
are living at that age will have died.

The expectation of life (“vie moyenne’), is the average age which will
De attained by all who are born.

The expectation of life at any age, is the average after life-time of all
who are living at that age.

The mean expectation is the average after life-time of all who are living.

The proportionale mortality at any age, is the ratio of the nuwmber
dying during the year following that ege to the number living at the
precise age.

The vitality at any age, is in inverse ratio to the proportionate mortal-
ity at thatage. If, for example, out of 1000 children born alive the average
number of deaths under 1 year of age is 180.38, the proportionate mor-
tality per 1000 is 180.38, and the vitality is 2“2 or 5.54.

130 38

Neither the mean age at deatl nor the mean age of the living furnishes
a sufficient clue to the expectation of life, or any independent criterion of
salubrity. Emigration, immigration, excess of birtlis over deaths or of
deaths over births, zymotic diseases, and other circumstances, variously
disturb the normal values which are embraced in a perfect life table.
Such a table represents an ideal stationary population, or one in which
the number of annual births is exactly equal to the number of annual
deaths, and one which is not affected by emigration or immigration.
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By a joint examination, in accordance with the formulas of De Morgan,
Davies and Farr, of the numbers living at any given age and the num-
bers dying at the same age, the distnrbances to which all populatious are
subject can be mostly eliminated, and results obtained which will afford
a proper basis for comparisons.

There are, however, some elements of uncertainty which cannot be
removed by any method hitherto proposed. Among these are the fol-
lowing :

1. The old and still mooted doctrine of climacteries, or critical periods
of life in which some great constitutional change is supposed to take
place, appears to derive some confirmation from such irregularities as the
alternate diminntion and inerease of proportionate mortality, in the Car-
lisle table, at the ages 21, 22, 31, 33, 46, 50, 89, 90, as well as from the
increase of expectation, in the Carlisle table from 91 to 95, in Quetelet’s
Belgian table from 89 to 91, and in the Philadelphia table from 91 to 100.

2. Whervever a population is affected by immigration, two classes of
disturbance may be looked for; one arising from the poorer class of
immigrants, who live in the most unhealthy neighborhoods, exposed to
privations and hazards which increase the mortality of infancy and youth;
the other from a better class, like our house servants, the agents of im-
porting houses, and persons of some property, who increase the average
vitality towards the close of life.

3. In many places, especially in cities, almshouses and asylums for the
aged furnish comforts which tend to prolong life. The tendency is aided
by the freedom from care and anxiety, the infrequency of exhausting
mental effort, and the watchfulnéss of friends or nurses. <

4. In a Society with birthright membership, like the Society of Friends,
nearly all the deaths in infancy and youth may be entered on the records.
But after reaching maturity the ties of membership are often sundered
for various reasons, and many of the deaths in old age may escape notice.
The ratios of apparent mortality will thus be affected unfavorably, during
thie whole course of life.

According to the census of 1860, the foreign-born residents of Phila-
delphia constituted nearly thirty per cent. of the entire population. On
this account any comparisons with other life-tables either in infancy or old
age might convey an erroneous impression. But the mean expectation is
probably but little affected by the foreign element, and it may very
properly be considered in the following comparison with two of the most
celebrated and one of the most nufavorable foreign tables.

Comparative mean expectations :

IPiee”® IO o o 000000 coc0000006006000000000800 23.70 years.
TPREEEBITEY oo o oo oocionconininaoaoanooan00000 31.46 ¢
Farr’s English, No. 3, male....................... 3L«
¢ £ ¢ female..................... 32.83 ¢
OFMMENEL . 0 0 0000 000000a00a@EE 00 00 3BBGEGAB0E86000 32.66 ¢

Friends’ . ..o et 3311 ¢
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Notwithstanding the increased juvenile mortality consequent upon
immigration, the Philadelphia table shows a possible life of 114, a prob-
able life of 83.44, and an expectation of 35.09. I know no other city of
much magnitude in which so favorable vital conditions have ever been
reported.

In preparing the Philadelphia table the following values were ascer-
tained :

Ratio of deaths of colored persons to entire number of

QAN 5 1P () §7ERIHSG 6 6 00 0 0 0o 0o o cosooo0t0ca00005000 0 8.7 per cent.
Do. from 1863 to 1867, inclusive. .. ......coovvun ... 6.7 &
Average mortality, 62 years..................oiiiil 1 in 47.836.
N Colored mortality, 62 years.................... 1 in R27.765.
i i ¢ 1858 to 1862, inclusive....... 1 in 34.780.
Ratio of still-births to total births ...................... 4.3 per cent.
S ‘¢ ‘ deaths....ooovniiiiienen. . 5.8 «
¢ ¢ living births to population ..................... 2.8 ¢«
¢« deathstobirths ..ooovenvin i iiiianininnn, 4.5 ¢
Natural annual increase .....oovvevviiieeiiiien o 7‘ “
Average ¢ 86 4 60000000600000000050000300000000 3.3 «
g 66 EPTREIRRIIED o o 0 0000 0600060000 00000060000 TICE
Mean age at death. .. B R 71000 0 560 S0 0 00 0.0 0 BB 0000 Do 23.57 years.
6 ¢ of the iving. o oovvrvenrveienvaneannenneenea,s.. 24.29 5%

Dr. Emerson’s discussions showed a ratio of deaths of colored persons,
as great as 16 per cent. of the entire number of deaths ; an average white
mortality varying between 1 in 38.25 and 1 in 56.53 ; an average colored
mortality of 1in 19 from 1807 to 1820 inclusive, and of 1 in 27.2 from
1821 to 1830 inclusive. We have no means of determining the ratio of
colored mortality since the close of the war, but even if it shounld show a
temporary increase, there can be little doubt that the general sanitary
improvement noted by Dr. Emerson still continues. The diminution in
the per centage of colored deaths, from 16 per cent. to 6.7 per cent., is
attributable in part t(i this general improvement, and in part to the pre-
ponderating increase of the white population.

The advantages of regular habits are shown by the following compa-
risons :

Friends. Philadelplhia. Advantage.

Maximum vitality (age 12)........ 310.56 207.7 20.49 per cent.
Average proportionate mortality

from 20 to 60 years of age. . ... 14.25 17.58  923.37  «
Expectation of life................ 43.73 35.09 24.62 e
Probable life..................... 48.08 33.44 43.78 8¢

Proportionate mortality at birth... 124.66 180.38 44.70 i
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PIHIILADELPHIA GENERAL LIFE TABLE.
Tuivi Dying, | Lropor- | Expecta- i DY Propor- | Expecta-
A 17LRg) Jig tionato tion, A g Tngs tionate tion.
€| Number. | Number| Mortality, | Number 8% | Number. | Number| Mortality, | Number
per 1000. | of years, per 1000, | of years.
0.]100,000 {18,038 | 180.38 3500 || 58 | 30,790 | 801 28903 | 1507
e _ 59 | 29008 | 905 3025 | 1543
3| Sposs | et} B0 | LT3 || 6020003 | 918 | 3165 | 1ise
360995 | 29982 | 4260 4650 || 61| 28085 | 931 3318 | 1436
1|67013 | 2030 | 3043 477k 2127151 | 916 3181 | 1384
5| 6974 | 1387 | 21.35 4323 || 63 | 262208 | 961 3666 | 1332
B 64 | 25247 | 918 3872 | 1281
6 | 63,387 043 | 1483 4827 : . , £
2 b A o iS20 1l 65| 20200 | 996 401 | 1230
8 | 61993 a0 | 758 4719 || o6 | 23273 | 1,016 4364 | 1181
9 | 61523 362 | 5.88 4684 || 67! 22257 | 1036 46.55 | 11.32
10 | 61,161 207 | 488 4612 || 63| 21221 |1055 4075 | 105
i B 60 | 20166 | 1073 5322 | 1039
1 oases 2| At | 28l vo | 19093 |1087 5601 | 995
13 | 60,377 238 | 395 4370 || 71| 18006 |1,006 60 88 9.52
11 | 60,139 255 | 424 4287 || 12| 16910 |1101 6508 9.11
15 | 50,884 278 | 464 4205 || 73 | 15809 | 1098 60.43 871
74 | 14711 | 1,090 7410 882
16 | 59,606 307 | 518 ao || T 09 T 8
17 | 59'299 343 5768 10 45 75 | 13,621 1,076 78.96 7.94
18 | 53956 378 | 640 3060 || 76 | 12545 | 1054 81.06 758
19 | 5857 414 ] 710 3891 || 77 | 11491 |1028 894t 7.93
20 | 58,164 456 | 783 3821 || 78 | 10463 | 995 95.14 6.80
- . _ 79| 9468 | 939 | 10120 6.57
e A S50 STl f| 80| 8300 | 916 | 10766 695
3 | 56,686 560 | 9.88 s617 || 81| 7503 | 8w | 11456 504
21 | 56,196 537 | 1048 3552 || 82| 6723 | 819 | 121.92 565
25 | 55539 610 | 11.00 3480 || 83| 590t | 767 | 120.80 5.36
. 8t | 5137 | 710 | 13818 500
9 2 00 | 114 9 = 1 g
2 gi,'gog s | 118 S3ar || S| 42r | 651 | 14708 | ds2
23 | 53657 653 | 1218 3307 || 86| 3776 | 591 | 15657 457
29 | 53001 662 | 1250 | 3247 || 87| 8185 | 539 | 16920 432
30 | 52342 672 | 1284 3187 || 88| 2646 | 481 | 18342 410
| 80| 2162 | 430 | 20310 391
31 | 51,670 631 | 1318 31.98 L . ~
s Sy 3128 || 90| 1723 | 889 | 22551 | 378
33 | 50300 698 | 1383 3010 || ot | 1,334 | 819 | 230.32 363
31 | 49602 706 | 1424 2052 || 92| 1015 | 247 | 21300 3.75
35 | 43896 716 | 14.63 2804 || 93| Twes | 187 | 24122 379
— of | 581 | 1i2 | 21493 385
36 | 48180 72 | 15.00 23 36 :
37 | 47458 730 | 1588 | 270 || 93| 489 | 107 | 24336 R
38 | 46,728 736 | 1576 2722 || 96| 332 80 | 23067 40t
39 | 45902 743 | 1615 2664 || 97| 232 50 | 23440 416
40 | 45.219 748 | 16.53 2607 || 98| 193 43 | 929554 498
- 9 | 15 31 | 20567 438
41 | 44501 51| 1604 25 50 : o o
42 | 43,747 760 | 17.38 2193 || 100 L 2 Ly e85
43 | 42087 766 | 17.83 2436 || 101 9% 18 | 18642 4.31
41 | 42201 m2 | 1830 2370 || 102 78 14 | 18288 £19
45 | 41419 778 | 1878 2393 || 103 64 12 | 18078 401
104 52 9 | 17965 379
46 | 40,671 784 | 1028 22,66 : I 1
a7 | 39887 | 780 | 1078 | 2210 |13 43 8 | 1890 | 35l
48 | 391098 795 | 2033 2154 || 106 35 6 | 17860 316
49 | 38303 800 | 20.90 2097 || 107 29 5 | 18154 275
50 | 87,503 807 | 21.50 2041 || 18 o4 6 | 180.04 225
8 - |l 109 13 6 | 20512 171
51 | 86,606 813 | 2215 19.85 ;
52 | 35883 821 | 22383 1028 || 10 iz c 0 L3
53 | 35062 830 | 2366 1872 || 111 7 1 105
51 | 31239 810 | 2454 1817 || 112 3 2 80
55 | 33392 851 | 2550 1761 || 113 1 1 50
56 | 22,541 865 | 26.56 1706 || 11t
57 | 31676 877 | 27770 1651
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PHILADELPHIA FRIENDS LIFE TABLE.

Livi Dvi Propor- | Expecta- Tl Dyi Propor- | Expecta-
A g T8 | tionate tion. A e e tionate tion,
86| Number. | Number| Mortality, | Number €0 | Number, | Number| Mortality, | Number
| per 1000. | of years, | per 1000. | of years.
0 | 10,000 1247 124.66 43.73 58 4,204 96 22.90 16.87
59 4,108 101 24.45 16.25
1 8,753 511 58.38 48.89 g
> 8242 979 33.06 50.89 60 4,007 104 26.12 15.64
3 7,970 192 24.08 51.61 61 3,903 109 27.95 15.05
4 7,778 137 17.62 51 87 62 3,794 114 29 90 1447
5 7,641 99 12.95 51.79 63 3,680 1i8 3200 13 90
. - 64 3,562 122 34 26 13 34
6 7,512 2 9.55 51.46 = ) : :
7 4% 53 712 50 95 65 3,440 126 36.72 12.80
8 7417 40 5.40 50.32 66 3,314 130 39.40 12.27
9 7,377 31 425 49.59 67 3,184 185 4232 11.75
10 7,346 27 3.56 48.80 68 3,049 139 45.50 11 25
" ” 69 2,910 142 48.94 10.76
eSS | N 324 | 419 || no| 27s | 146 | 5268 | 1029
13 7,272 25 3.42 46.27, 71 2,622 149 56.70 9.83
1t 7,247 27 380 4543 i 2473 151 61.04 9.39
15 7,220 ) 4.28 44.60 7 2,322 152 65.65 8.97
- o - 74 2,170 153 70.58 8.56
16 | 7,189 35 485 | 43.79 i : 2% 2
17 =151 39 5.48 4300 75 2,017 153 75.82 8.18
18 7115 44 6.18 42,24 06 1,864 152 81.32 7.81
10 7,071 49 6.90 41.50 77 1,712 | 149 8710 745
20 7,022 5t 7.66 40.78 78 1,563 145 93.14 712
a T 1,418 M1 99 42 6.80
T | S5 | 4009 1) g0 | To77 | 136 | 10596 | 649
23 6,848 66 955 38 78 81 1,141 128 112 72 620
21 6,782 68 10.00 88.15 82 1,013 122 119 72 5.93
25 6,714 69 10.40 37.53 83 891 113 126.94 5.67
e - < 81 T8 104 13440 M 542
26 | 6,645 72 1072 | 86.92 : g :
27 | ¢573 3 1100 56 31 85 674 96 142.10 518
28 6,501 3 11.2¢4 85171 86 578 87 150 00 4.95
29 6,428 74 1148 3511 87 491 7T 158.10 474
30 6,354 T4 11.70 3451 88 414 69 166 42 454
= 2 g0 89 345 6L 174 93 4.34
3 6,130 75 1231 32.72 91 232 44 192 62 3.98
34 6,055 7 12.48 32,12 08 188 38 201 80 381
85 5,979 76 12.65 31.52 93 150 32 21125 3.65
. [ 91 118 26 220.98 3.49
: 9 .4 20) 99
38 | 5,752 % | 1318 | 2971 || 96 71 17 | 24138 | 820
39 5,676 76 13 32 29.10 97 54 14 25214 3.05
40 5,600 75 13.45 28.49 98 40 10 263.30 2.91
5 99 30 9 27492 2.78
2, b 13. | ¢
43 5,375 74 13.85 26 62 101 15 4 299.66 2.50
41 5,301 T4 14.00 25.99 102 11 4 | 312.92 2.35
45 5,227 T4 1413 25 36 103 7 2 326.85 2.19
- 101 5 2 341 54 2.01
46 5,153 74 14 28 24.71 eyt
a7 | 5019 | 73 | 1aa6 | 2406 || 105 . e e
48 5,006 74 14.68 2340 106 2 1 372.87 152
49 4,932 73 14 95 22 74 107 1 0 389 96 1.12
50 4,859 75 15.30 22.08 108 1 1 . 50
s1( 484 | 75 | 1378 | 241 (| 109
52 4,709 77 16 40 2075
53 4,632 79 1715 20.09 111
54 4,553 83 18 02 19 43 112
55 4,470 85 19.04 18.78 113
56 | 4,385 89 20 20 18.13 D
57 4,206 92 2148 17.49




